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to the corresponding study products.
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VOLUME IV

REVIEWS AND PRESENTATIONS

This volume contains the material presented at the MSFC/JSC/KSC Integrated Reviews and

Working Group Sessions, and the Progress Reviews presented to the KSC Study Manager.

The December 16, 1987 charts were presented at MSFC to support the KSC Project Manager's

announcement of the intent to contract with LSOC for the LRBI Study Contract. At the Decem-

ber Working Group Meetings MSFC and JSC requested that KSC host a special Working Group

meeting in January 1988.

In response to the December request, KSC hosted the Working Group on the 20th through the

23rd of January. At this time, the LRBI team presented the initial impact assessment to the

Working Group Team. This was followed with a station by station tour of KSC processing. This

tour identified the significant impact areas and processing work stations to the MSFCflSC study

contractors.

The April 21-22 working sessions updated the total cadre of booster options under consideration

of MMC and GDSS. At this update the KSC Ground Systems Impacts were expanded to reflect

conflicts with the on-going STS mission. The specific areas reviewed were: access to the LRB at

the PAD, the activation schedule, and the transition requirements.

A special cost Working Group meeting was held at MSFC on May 10, 1988. The principal

presentations were by GDSS and MMC. Their cost methodology, cost modeling approach and

initial life cycle cost were presented. The LRBI presentation provided the first KSC ROM costs.

The costs presentation used the same discrete impacts as evaluated by the MSFC contractors.

The last three enclosures of this volume present the Progress Reviews for the period March 15

through December 15, 1988.





LIST OFABBREVIATIONS AND ACRONYMS

ADP
A&E

AF

AI

AL

AL -Li

ALS

ALT

AOA

AOPL

AP

APU

ARF

ARTEMIS

ASRM

ASSY

ATO

ATP

AUTO

AWCS

Automatic Data Processing

Architectual and Engineering

Air Force

Artificial Intelligence

Aluminum

Aluminum Lithium Alloy

Advanced Launch Systems

Alternate

Abort Once Around

Advanced Order Parts List

Auxiliary ,Platform

Auxiliary Power Unit

Assembly and Refurbishment Facility

Accounting, Reporting, Tracking, & Evaluation Management - Information

System

Advanced Solid Rocket Motor

Assembly

Abort to Orbit

Authority to Proceed

Automatic

Automated Work Control System

BITE

BLOW

BOC

BSM

Built-in Test Equipment

Booster Liftoff Weight

Base Operations Contractor

Booster Separation Motor





C

CAD

CALS

CCAFS

CCB

CCC

CCF

CCMS

CDDT

CDR

CEC

CER

CG

CH4

CITE

CM

C/O

CONC

C ofF

COMM

CPF

CPF2

CPF3

CPM

CPU
CR

Cryo
C/S
CT

CY

Celsius

Computer Aided Design

Computer Aided Logistics System

Cape Canaveral Air Force Station

Change Control Board

Complex Control Center

Comprossor Converter Facility

Checkout, Control and Monitor Subsystem

Countdown Demonstration Test

Critical Design Review

Core Electronics Contractor

Cost Estimating Relationships

Center of Gravity

Methane

Cargo Integration Test Equipment

Construction Management

Configuration Management

Closeout

Checkout

Concrete

Cost of Facilities

Communications

Cost per Foot

Cost per Square Foot

Cost per Cubic Foot

Critical Path Management

Central Processing Unit

Control Room

Cryogenic

Contractor Support

Crawler Transporter

Calendar Year





dBas¢

dc

DDS

DDT&E

DE

DEQ

DFRF

DFI

DHC

DIST

DOD

DOS

DOT

Data Base - Software Program

Direct Current

Data Processing System

Design, Development, Test & Engineering

Design Engineering

Direct Equivalent Head Count

Dryden Flight Research Facility

Development Flight Instrumentation

Direct Head Count

Distributor

Department of Defense

Disk Operating System

Department of Transportation

ECLSS

ECS

EL

ELS

ELV

EMA

EMERG

EPA

EPDC

EPL

ET

ET-HPF

ETR

Environmental Control & Life Support System

Environmental Control System

Elevation

Eastem Launch Site

Expendable Launch Vehicle

Electrical Mechanical Actuator

Emergency

Environmental Protection Agency

Electrical Power and Distribution Control

Emergency Power Level

External Tank

External Tanks - Horizontal Processing Facili.ty

Eastern Test Range

F

FAA

F&D

FEP

FLT

Fahrenheit

Federal Aviation Administration

Fill & Drain

Front End Processor

Flight

iv





FMEA/CIL

FR_

FRSC

ft

FSS

FWD

FY

Failures Modes & Effects Analysis/Critical Items List

Flight Readiness Firing

Forward Reaction Control System

Feet

Fixed Service Structure

Forward

FiscalYear

G&A

G,g

GAL

GDSS(GD)

GEN

GFE

GH2

GHe

GLOW

GLS

GN2

GN&C

GOAL

GOX

GOCM

GPC

GPM

GRD

GSE

GSFC

GTSI

GUCP

General and Administrative

Acceleration of Gravity

Gallons

General Dynamics Space Systems

Generator

Government Furnished Equipment

Gaseous Hydrogen

Gaseous Helium

Gross Liftoff Weight

Ground Launch Sequencer

Gaseous Nitrogen

Guidance, Navigation & Control

Ground Operations Aerospace Language

Gaseous Oxygen

Ground Operations Cost Model

General Purpose Computer

Gallons Per Minute

Ground

Ground Support Equipment

Goddard Space Flight Center

Gmmman Technical Services, Inc.

Ground Umbilical Carrier Plate





H2

HAZGAS

liB

HDP

He

HIM

HMF

HPF

HQ

HVAC

HW

HYD

HYPER

Hz

Hydrogen

Hazardous Gas

High Bay

Holddown Post

Helium

Hardware Interface Module

Hypergolics Maintenance Facility

Horizontal Processing Facility

Headquarters

Heating, Ventilation, and Air Conditioning

Hardware

Hydraulic(s)

Hypergolic

Hertz

IBM

ICD

IN

ILC

INST

INTEG

IOC

IPR

IRD

IUS

International Business Machines

Interface Control Document

Interface

Initial Launch Capability

Instrumentation

Integration

Initial Operational Capability

Intemm Problem Report

Interface Requirements Document

Interial Upper Stage

JSC Johnson Space Center

vi





K

KLB

KSC

KW

Thousands

Kelvin

Thousands of Pounds

Kennedy Space Center

Kilowatt

LAC

LC-39

LCC

LCH4

LESC

LETF

LEO

LH2

Li

LN2

LNG

L02

LOX

LPS

LRB

LRB-HPF

LRBI

LRU

LSE

LSOC

LUT

Launch Accessories Contractor

Launch Complex 39

Life Cycle Cost

Launch Control Center

Liquid Methane

Lockheed Engineering and Science Company

Launch Equipment Test Facility

Low Earth Orbit

Liquid Hydrogen

Lithium

Liquid Nitrogen

Liquid Natural Gas

Liquid Oxygen

Liquid Oxygen

Launch Processing System

Liquid Rocket Booster

Liquid Rocket Booster Horizontal Processing Facility

Liquid Rocket Booster Integration

Line Replaceable Unit

Launch Support Equipment

Lockheed Space Operations Company

Launcher Umbilical Tower

MAX

MECO

MDAC

NiIL

Maximum

Main Engine Cutoff

McDonnell Douglas Astronautics Company

Military
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MIN

MLP

MMC

MMH

MOD

MOU

MP

MPS
MSBLS

MSFC

MST

MTI

Minimum

Mobile LaunchPlatform

Martin-MariettaCorporation

Mono Methyl Hydrazine

MissionOperationsDirectorate

Memorandumof Understanding

Manpower
Main PropulsionSystem

Microwave Scanning Beam Landing System

Marshall Space Flight Center

Mobile Service Tower

MortonThiokol, Inc.

N2

NASA

NDE

NDT

NF

N202

NPL

NPSH

NRC

NSTL

NSTS

NWS

Nitrogen

National Aeronautics and Space Administration

Non-Destructive Evaluation

Non-Destructive Test

Nose Fairing

Nitrogen Tetroxide

Nominal Power Level

Not positive Suction Head

National Research Council

National Space Technology Laboratories (Stems Space Center)

National Space Transportation System

National Weather Service

OAA

OIS

OH"

O&M

OMD

Orbiter Access Arm

Operational Intercormnunications System

On-the-job Training

Operations and Maintenance

Operating and Maintenance Documentation
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OMI

OMRF

OMRSD

OMS

OPP

OPS

OMBUU

ORB

ORD

OR/

OSHA

OTV

Operations and Maintenance Instruction

Orbiter Maintenance and Refurbishment Facility

Operational Maintenance Requirements and Specificatiom Document

Orbital Maneuvering System

Orbiter Processing Facility

Operations

Orbiter Mid Body Umbilical Unit

Orbiter

Operational Readiness Date

Operational Readiness Inspection

Occupational Safety & Health Administration

Operational Television

PA

PAWS

P/A

Pc

PC

PCM

PCR

PDR

PER

PGHM

PIC

PIF

P/L

PMM

PMS

PO

POP

PR

PRACA

PRCBD

Public Affairs

Pan Am Wodd Services,Inc.

Propulsion/AvionicsModule

Engine Combustion Chamber Pressure

PersonalComputer

Pulse Code Modulator

Payload Changeout Room

PreliminaryDesign Review

PreliminaryEngineering Report

Payload Ground Handling Mechanism

Pyro InitiatorController

Payload IntegrationFacility

Payload

Program Model Number

Permanent Measuring System

Purchase Order

Programs Operations Plan

Problem Report

Problem Reporting and Corrective Action

Progrmn Review Control Board Directive
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PRC

PRD

PRESS

PROP

PRR

PSI

psia

psig

PSP

PT&I

P&W

Planning Research Corporation,

Program Requirements Document

Pressure, pressurization

Propellant

Preliminary Requirements Review

Pounds Per Square Inch

Pounds Per Square Inch Absolute

Pounds Per Square Inch Gage

Process Support Plan

Payroll Taxes and Insurance

Pratt & Whitney Company

Q

QA

Q-Alpha

Qc

QD

QTY

Dynamic Pressure

Quality Assurance

Dynamic Pressurex Angle of Attack

Quality Control

Quick Disconnect

Quantity

R

RAM

RCS

R&D

RE

RFP

RIC

ROM

RP-I

RPL

RPS

RPSF

Ranking

Random Access Memory

Reaction Control System

Research and Development

Radio Frequency

Request for Proposal

Rockwell International Corporation

Rough Order of Magnitute

Propellant (Kerosene Related Petroleum Product)

Rated Power Level

Record and Playback System

Rotation, Processing & Surge Facility





R/R

RSLS

RSS

R&T

RTLS

Remove/Replace

Redundant Set Launch Sequencer

Rotating Service Structure

Research and Technology

Return to Launch Site

SAIL

SAB

SCAPE

SDI

SDV

SEB

SEC

SGOS

SIES

SIT

SLC-6

SLF

SOFI

SOW

SPC

SPF

SPDMS

SRB

SRM

SRSS

SR&QA

SSC

SSME

SSV

STD

STS

Shuttle Avionics Integration Laboratory

Shuttle Assembly Building

Self-Contained Atmospheric Protective Ensemble

Strategic Defense Initiative

Shuttle Derivative Vehicle

Source Evaluation Board

Second(s), Secondary

Shuttle Ground Operations Simulator

Supervision, Inspection & Engineering Services

Shuttle Integrated Test

System Integrated Test

Shuttle Launch Complex No.6

Shuttle Landing Facility

Spray On Foam Insulation

Statement of Work

Shuttle Processing Contractor

Software Production Facility

Shuttle Processing Data Management System

Solid Rocket Booster

Solid Rocket Motor

Shuttle Range Safety System

Safety, Reliability and Quality Assurance

Sterm/s Space Center (NSTL)

Space Shuttle Main Engine

Space Shuttle Vehicle

Standard

Space Transportation System

x|





SUBSTA

SW

s/w

Substation

Switch

Software

TAL

TBD

T&C/O

TFER

T-0

TOPS

TPS

TSM

TTV

TVA

TVC

T/W

TYP

Transatlantic Landing

To Be Determined

Test and Checkout

Transfer

Liftoff Time

Technical Operating Procedures

Thermal Protection System

Tail Service Mast

Termination/Test/Verification

Thrust Vector Activator

Thrust Vector Control

Thrust to Weight Ratio

Typical

ULCE

UMB

UPS

USAF

USS

Unified Life Cycle Engineering

Umbilical

Unintegrated Power System

United States Air Force

Utility Substation

V

VAB

VAFB

VIB

VLS

VPF

Volt(s)

Vehicle Assembly Building

Vandenberg Air Force Base

Vertical Integration Building

Vandenberg Launch Site

Vertical Processing Facility

xU





WAD

WBS

WIP

WSMR

WTR

Work AuthorizationDocument

Work BreakdownStructure

Work in Progress

White Sands Missile Range

Western Test Range
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SECTION 1

INTEGRATED WORKING GROUP MEETING

December 16, 1987
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NationaJ Aeronautics and

Space Administration

Lyndon B. Johnson Space Center
Houston, Texas

77058

,.J

_e=_y 1oAnn of: TMA-87-031
NOV 1 8 1987

TO:

FROM:

SUBJ EC¢ :

NASA Headquarters

Attn: M/Director, National Space Transportation System

GA/Deputy Director, National STS Program

Update to Space Transportation System (STS) Ascent Performance and

Landing Weight Capability

The previously reported Shuttle ascent performance and landing weight

capability (refer to letter TH&-87-010) has been updated co reflect changes

to the allowable payload capability. Enclosed you will find updated versions

of the Shuttle Ascent Performance Capability, the Shuttle Landing _eight

Capability, and the associated Ground Rules and Assumptions. All previous

versions of this material should be discarded. The only major updates

involve Shuttle landing weight capability as summarized below.

Several changes to ascent performance capability have occurred in the last

& months. However, the performance losses have been offset by performance

gains and the STS ascent performance capability is essentially unchanged.

The performance losses result from a 300-pound increase to the Orbiter system

weight and a 300-pound performance loss because of an increase in the inert

weight of the redesigned solid rocket motor. This 600-pound loss in ascent

performance is offset by a 600-pound performance gain resulting from an

adjustment to the main propusion system propellant budget.

As a result of the 300-pound 0rbi=er system inert weight increase, the cargo

landing weight capabilities have been reduced by 300 pounds. A significant

increase in nominal end of mission (NEOM) landing weight capability results

from increasing the NEOH landing weight limit to 230,000 pounds.

The incremental weight adjustment for an additional crew person (such as a

payload specialist) has been increased to 500 pounds. This increase from &50

pounds accounts for individual crew escape equipment.

We hope this update is helpful in keeping abreast of the National Space

Transportation System (NSTS) capability. Updates to the NSTS ascent

performance and landing weight capability will be provided quarterly.

Original Signed S_
RICHARD H. KOHRS

Richard H. Kohrs
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The Impacts of /ntroducLng Liquid Rocket Boosters (LRB) Into the STS/KSC Launch environment are Identified

and evaluated. Proposed ground systems configurations are presented a]ong _tth a launch site re<iutremer_ts

summary. Pre-taunch processing scenarios are described and the required facility modifications and new '

tacittty requlre_mnts are analyzed. Flight vehicle design recommedations to enhance launch processing

are discussed. Processing approaches to integrate LF_ with existing STS launch oparatJons are evaluated.

The key features and significance of laur_Ch site transition to a new STS conf|guratton In parallel with

on-going launch activities are enumberated.

The LR_ Integration Study Final Report is presented In Five volumes as follows:

VOL I Executive Summary
o.

VOL H " "Study Summary

VOL I_ Study Products

VOL IV Reviews and Presentations

VOL V AppendLces
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